Module 1: Section 1D: A Closer Look at the Standards for Mathematical Content: Sixth Grade Sample Tasks
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of these tasks was for the sole purpose of allowing participants the opportunity to investigate the content standards within the Kentucky Academic Standards for
Mathematics more closely. All tasks were selected from https://tntp.org/student-work-library.



b.  Without doing any calculations, how would the new mean compare to the original mean?
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thantheoriginal MAD? 1+ Laooid e Kkerger becquse of ikt Sfread.

d.  Without doing any calculations, how.would the MAD for the new distribution compare to the one in
Exercise? “The pmd in thiS ore 15 Lig9er becanse '+ has

A order Seread.

4. Suppose that seven second graders’ backpack weights were as follows:

Student Alice | Bob Carol IDamon Ed Felipe Gale

Wegtlpounds) | 5 | 5 | 5 | 5 | 5 | 5 | S

a. How is the distribution of backpack weights for the second graders similar to the original distribution for the
middle school students given in Exercise 1?

b. How are the distributions different?
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Module 1: Section 1D: A Closer Look at the Standards for Mathematical Content: Sixth Grade Sample Tasks
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Module 1: Section 1D: A Closer Look at the Standards for Mathematical Content: Sixth Grade Sample Tasks

Facilitator’s Guide

Throughout facilitation of this activity it will be important to remind participants:
e Use the grade-level overview to determine the relevant cluster(s) to look at more closely
e Questions regarding Standards for Mathematical Practices will only be indicated where specific practices were identified within the source
of the task alignment. Additionally, emphasize to participants the statement at the end of each cluster within the KAS for Mathematics,
“The identified mathematical practices, coherence connections, and clarifications are possible suggestions; however, they are not the only
pathways.”

Sample Task 1:
This assignment is strongly aligned to the standards.

OVERVIEW

Sixth-grade students draw dot plots to represent data sets, calculate the mean and mean absolute deviation, and explain how the values of the mean and mean
absolute deviation would change if at least one value in the data set changed. This assignment is strong because it not only builds students’ skill in calculating
these measures, but also builds their conceptual understanding of the measures by asking students to describe and explain them.

RELATED STANDARDS
We looked at how well the assignment aligned to the following standards:
KY.6.SP.4 Display the distribution of numerical data in plots on a number line, including dot plots, histograms and box plots.
KY.6.SP.5 Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
c. Determining quantitative measures of center (median and/or mean) to describe distribution of numerical data.
d. Describing distributions of numerical data qualitatively relating to shape (using terms such as cluster, mode(s), gap, symmetric, uniform, skewed-left,
skewed-right and the presence of outliers) and quantitatively relating to spread/variability (using terms such as range and interquartile range).
e. Relating the choice of measures of center and variability to the shape of the data distribution.

WHY IS THIS ASSIGNMENT STRONGLY ALIGNED?
This assignment aligns with two sixth-grade standards:

Please note that inclusion of these sample tasks does not represent that this task is endorsed by or rejected by the Kentucky Department of Education. Inclusion
of these tasks was for the sole purpose of allowing participants the opportunity to investigate the content standards within the Kentucky Academic Standards for
Mathematics more closely. All tasks were selected from https://tntp.org/student-work-library.



e KY.6.SP.4 requires students to display data graphically in a variety of ways on a number line, and this assignment prompts students to represent three
data sets on a dot plot—a format referenced in the standard.

e KY.6.SP.5 (parts b-e) requires students to calculate measures of center (median and mean) and measures of variability (interquartile
range), and also describe these measures within the context of the data set. For this assignment, students had to calculate the mean and mean absolute
deviation for three data sets. They also had to describe the data distributions (problem 1c), explain the meaning of the values of the mean and mean
absolute deviation (problem 3c), and explain how the values of the mean and mean absolute deviation would change if one or more values in the data
set changed (problems 2b-c). (interquartile range), and also describe these measures within the context of the data set. For this assignment,
students had to calculate the mean and mean absolute deviation for three data sets. They also had to describe the data distributions (problem 1c),
explain the meaning of the values of the mean and mean absolute deviation (problem 3c), and explain how the values of the mean and mean absolute
deviation would change if one or more values in the data set changed (problems 2b-c).

This assignment focuses on both conceptual understanding and procedural skill, both of which are targeted in standards KY.6.5P.4 and KY.6.SP.5. Drawing dot
plots and calculating mean and mean absolute deviation allows students to build procedural skill. Students build their conceptual understanding by providing
descriptions and explanations of the measures of center and variability. For example, in the problems that ask students to explain how the value of the mean
would change if a value in the data set changed, students are asked to not calculate the value of the new mean. Asking students to explain without doing actual
calculations is a good way to get them to articulate their understanding of what the mean represents and how individual data points affect it. Drawing dot plots
and calculating mean and mean absolute deviation allows students to build procedural skill. Students build their conceptual understanding by providing
descriptions and explanations of the measures of center and variability. For example, in the problems that ask students to explain how the value of the mean
would change if a value in the data set changed, students are asked to not calculate the value of the new mean. Asking students to explain without doing actual
calculations is a good way to get them to articulate their understanding of what the mean represents and how individual data points affect it.

This assignment allows students to engage with multiple mathematical practice standards. Students engage with Mathematical Practice Standard #4 ("Model
with mathematics") by mathematically representing real-world topics—like backpack weights—with dot plots. They engage with Mathematical Practice Standard
#3 (“Construct viable arguments and critique the reasoning of others”) and Mathematical Practice Standard #6 (“Attend to precision”) by explaining how the
values of the mean and mean absolute deviation would change given a new data point and agreeing or disagreeing with another student’s reasoning

(problem 2).

Please note that inclusion of these sample tasks does not represent that this task is endorsed by or rejected by the Kentucky Department of Education. Inclusion
of these tasks was for the sole purpose of allowing participants the opportunity to investigate the content standards within the Kentucky Academic Standards for
Mathematics more closely. All tasks were selected from https://tntp.org/student-work-library.
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Sample Task 2:
This assignment is to the standards.

OVERVIEW

Sixth-grade students define and calculate range, median, mean, and mean absolute deviation for a provided data set. This assignment is only partially aligned
with a sixth-grade standard. Calculating these values is appropriate, but the assignment doesn’t ask students to describe patterns and deviations in the data set,
as the sixth-grade standard requires.

RELATED STANDARDS
We looked at how well the assignment aligned to the following standard:
KY.6.SP.5 Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
c. Determining quantitative measures of center (median and/or mean) to describe distribution of numerical data.
d. Describing distributions of numerical data qualitatively relating to shape (using terms such as cluster, mode(s), gap, symmetric, uniform, skewed-left,
skewed-right and the presence of outliers) and quantitatively relating to spread/variability (using terms such as range and interquartile range).
e. Relating the choice of measures of center and variability to the shape of the data distribution.

WHY IS THIS ASSIGNMENT PARTIALLY ALIGNED?

This assignment is partially aligned with sixth-grade standard KY.6.SP.5. Students are asked to calculate measures of center and measures of variability, which

is called for in the standard. To be fully aligned with the standard, however, the assignment should have asked students to describe patterns or deviations in the
data. For example, students could have been asked what the values of the mean and mean absolute deviation tell us about the number of strawberries in the
data set.

This assignment only focuses on procedural skill, but standard KY.6.SP.5 targets both procedural skill and conceptual understanding. Students build their
procedural skill in this assignment by calculating range, mean, median, and mean absolute deviation. But they don’t get to build their conceptual understanding
because they aren’t asked to interpret and describe these measures of center and variability in the context of the specific data set. For example, students could
have been asked to describe the distribution as symmetric or non-symmetric, and explain how that relates to the values of the mean and

median, to reinforce their conceptual understanding of variability (the closer in value the mean and median, the more even or symmetric the distribution will
be).

Students had a superficial opportunity to engage with Mathematical Practice Standard #6 (“Attend to precision”) through their definitions of range, mean,
median, and mean absolute deviation, but they didn’t get a meaningful opportunity to communicate precisely because they were not asked to describe the
measures of center and variability within the data set.

Please note that inclusion of these sample tasks does not represent that this task is endorsed by or rejected by the Kentucky Department of Education. Inclusion
of these tasks was for the sole purpose of allowing participants the opportunity to investigate the content standards within the Kentucky Academic Standards for
Mathematics more closely. All tasks were selected from https://tntp.org/student-work-library.
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Sample Task 3:
This assignment is weakly aligned to the standards.

OVERVIEW
Sixth-grade students answer several questions about calculating area. This assignment is weak because it is more closely aligned with a fourth-grade
standard on calculating the area of rectangles than with the sixth-grade standard on finding the area of more advanced shapes.

RELATED STANDARDS

We looked at how well the assignment aligned to the following standard:

KY.6.G.1: Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world and mathematical problems.

WHY IS THIS ASSIGNMENT WEAKLY ALIGNED?

The sixth-grade standard KY.6.G.1 requires students to find the area of a variety of shapes, such as triangles, “special” quadrilaterals (like parallelograms), and
other polygons (like pentagons). The only shapes in this assignment are rectangles, making this assignment more closely aligned with fourth-grade standard
KY.4.MD.3. There was also a missed opportunity to incorporate multiplication appropriate for sixth grade. The multiplication students perform in

this assignment (e.g., 3 x 7 and 14 x 22) is below grade level; students should have been asked to work with non-whole numbers.

The assignment doesn’t focus on conceptual understanding, which is an essential aspect of standard KY.6.G.1. The standard calls for students to find the area of
a shape “by composing [it] into rectangles or decomposing [it] into triangles and other shapes.” Composing and decomposing shapes builds students’
foundational understanding of the area formula for various shapes. For example, seeing that a parallelogram can be composed of two triangles helps students
understand that area is additive and provides an explanation for why the formula for area of a triangle is (4 x base x height). In this assignment, students are
only asked to calculate area using the (base x height) formula, which reinforces procedural skill, not conceptual understanding.

* Please note that inclusion of these sample tasks does not represent that this task is endorsed by or rejected by the Kentucky Department of Education.
Inclusion of these tasks was for the sole purpose of allowing participants the opportunity to investigate the content standards within the Kentucky Academic
Standards for Mathematics more closely. All tasks were selected from https://tntp.org/student-work-library.
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